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" Notes on the Infusoria of the Island of Bombay. —Organization.'*

By H. J. Carter, Esq., Assistant-Surgeon H.C.S.
After a few prefatory observations respecting the necessity of

studying the more simple, in order to understand the more compli-
cated forms of living beings, the author premises that the freshwater

Infusoria of the island of Bombay are, speaking generally, the same
as those of Europe. He then observes, that, before communicating
a summary of his notes on them, it is desirable that he should make
a few observations on their organization, and adopt such terms as

might facilitate his descriptions. The definition of these forms the

subject-matter of his paper, of which the following is an abstract :
—

Pellicula, or Skin. —This term is adopted for the surface-covering
of Infusoria, which, with our present microscopic powers, appears
to be nothing more than a consolidated portion of the subjacent sub-

stance. It has been proposed by Mohl for the surface of the starch-

grain, &c., and the author extends its use to the Infusoria. Dujar-
din likened it to the film which occurs over "

flour-paste or glue
allowed to cool in the air." Although it cannot be demonstrated
when the infusorium is fresh and active, to wit Amoeba, yet when the

latter becomes capsuled, its existence is rendered evident by trans-

formation into the investing cyst.

Biaphane, or Transparent Moving Matter. —This is the colourless

material on which the pellicula rests ; it forms the outer zone of the

infusorium, and is characterized in the Amoshce, where its features are

most evident, by possessing the transparency and structureless appear-
ance of glass, with an amount of polymorphism unequalled by any
other substance in organic creation. It is the agent of progression
and prehension of food in those infusoria which are unprovided with

cilia for this purpose. The term is derived from its transparency,
and has been adopted by the author for convenience of description.

Sarcode, or Abdominal Mucus. —This is a molecular slime which
fills the interior of the infusorium, and is characterized by its turbidity
when compared with the glassy transparency of the diaphane. All

the internal organs are imbedded in it, part of which are fixed and

part moveable ; it is also the receptacle of the food, which in the

Amoebce passes into, and out of it, directly through the diaphane, as

they have no apertures of external communication for these purposes.

Dujardin applied the term to *' the glutinous substance of the in-

terior," and to this the author wishes to restrict its use, adopting
*^

diaphane*^ for the outer portion of the infusorium as above stated,

which has heretofore been included under the head of ^'
sarcode.''*

The central part of the sarcode appears to be the agent by which its
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"moveable "
contents are rotated, while the outer surface appears to

be attached to the diaphane, and follows its motions. In the Dia-

tomese, the sarcode appears to be separated from the diaphane by
the siliceous shield or frustule, as in a locomotive species of Palmogloea
met with by the author, where the cell-wall corresponds to the frus-

tule, and in Euglena^ where a layer of spiral fibre appears to be its

analogue.
MoleculcB, or small grains.

—With these the sarcode is completely

charged. They are colourless and vary in size, being sometimes

hardly visible, while at others they are uniformly large and unmis-
takeable. Of their use the author is ignorant, but for the sake of

distinguishing them from the other organs of the sarcode, he has

adopted the term above mentioned.

Granules^ or large grains. —These are bodies of circular, elliptical,

elongated or irregular figures. They are always few in number when

compared with the moleculcBy and are characterized by their larger
size, thick, dark edges, and colourless appearance, except in some

Rhizopoda, where they bear a yellow substance like endochrome.

They undergo rotation with the other contents of the sarcode, and
never appear to be discharged. When ovules are present, as in

Amoeba, they are easily distinguished by the latter being discoid,

circular, transparent at the margin, and generally nucleated. Of the

use of the granules the author is also ignorant, but being sufficiently
constant and remarkable to deserve particular notice, he has pro-

posed this name for them.

Digestive Globules. —These are spherical spaces of the sarcode
which are filled with food and water, or, sometimes, with water

apparently alone. They are formed in a fold of the pellicula in

Amoeba, &c., and at the inner end of the buccal tube in Paramecium
aurelia and Vorticella, &c., after which they pass into the midst of
the sarcode, and are there rotated until their contents are digested
and absorbed, or a part of one or both are discharged as unnecessary
for nutrition. Where there is a buccal tube, the water and particles
of food are forced down together through it, directly into the sarcode

at its extremity, and here the digestive globules are formed, which
afterwards pass off into the sarcode one after another gradually, like

soap-bubbles from a pipe. Their contents then undergo digestion,
and if not wholly absorbed, the rest passes out at a distinct anal

orifice, which is situated on the surface in Paramecium aurelia, &c.,
and half-way up the buccal cavity in Vorticella. In the Amcebce,

&c., as before stated, there are no apertures of external communication
of this kind, and no cilia ; therefore the introduction of food is wholly
effected by the diaphane. For these temporary stomachal dilatations

of the sarcode the author has adopted the term above mentioned.

Spherical Cells, or Biliai'y Organisms.
—These are spherical cells

which abound in the sarcode of some of Ehrenberg's Trachelina, but
more particularly in an infusorium of the same family which the

author has called Otostoma, and in which they have been chiefly
studied. They appear to undergo rapid multiplication and decay,
and therefore are present in all stages of development. The most
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remarkable feature about them is, that the largest contain, among
their granular contents, several smaller cells filled with a brownish-

yellow fluid, which are set free when the parent perishes, and seem
to serve some other purpose than that of reproduction. These

spherical cells appear to the author to be biliary organisms, for they
hue the stomach of the binocular and blind Planarice, where the

large ones have a lash of from forty to fifty cilia projecting from one

point of their circumference, which keep up a continued circulation

of the gastric contents by their motion, like that observed in the

Infusoria. Of the use of these organs, for which the author pro-

poses the term **

spherical cells," he is unacquainted, further than

that there are many points about them which strikingly ally them to

the hepatic cells of higher animals.

Fesicula, or "
Contracting Vesicle.''^ —This is a vesicular organ

presenting a hyaline aspect which appears and disappears rhythmi-

cally. Its services are excretory, and in Paramecium aurelia, where
it is double, each vesicle has a set of radiated lines round it, which
lines extend across the body, and consist, respectively, of a chain

of fusiform sinuses. In the Rhizopoda especially the vesicula

obtains a great plurality, and in Amoeba, sometimes, the sarcode

appears to be filled with such vesicles, which not only now and then

burst into the large one or vesicula, but when the latter has discharged
itself, frequently burst of themselves externally. In Paramecium

aurelia, &c., it is attached to the pellicula ;
it also bursts externally

in Amoeba ; but in Vorticella it is attached to the buccal cavity, and

discharges itself close to the anal orifice, as in some Rotifera; in

Astasia it is close to the oral aperture and never disappears entirely,
even if it diminishes now and then in size. It is a distinct organ in

Vorticella and many of the Infusoria, perhaps so in all, and not a

mere accidental dilatation of the sarcode. The term "
vesicula'' is

proposed for it instead of "contracting vesicle," from the incon-

venience of the latter in description.

Nucleus, or Primary Organ.
—This is a circular, moon-like body

(under the microscope), discoidal, and of a faint yellow colour. It

is contained in a transparent capsule, and fixed in the periphery of

the sarcode in the Rhizopoda, Astasia, Euglena, &c. In Ehrenberg's
class of Enterodelous Infusoria it is for the most part of a different

form. The presence of the capsule in Amoeba causes it to appear as

if surrounded by a narrow pellucid ring, but when the former becomes

globular, the nucleus is observed to be fixed to one part of it. After

a while the nucleus becomes granular and the capsule globular : it

then also enlarges and undergoes deduplicative subdivision, the seg-
ments of which do not fall into the capsule, but burst through it, and

appear in the form of a botryoidal mass on its periphery. When
the granules, which each segment (now become discoid or spherical)

contains, become endowed with locomotive power they separate,
and make their exit through the proper covering of the segment,
while in the body of the parent (which now perishes), or after the

segment has left its cavity. At first the nucleus appears to be a

presiding organ over the development of the cell, after the manner of
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the nucleus of the vegetable cell, but subsequently it takes on this,

apparently, generative function.

Ovules. —These are discoid, nucleated cells in Spongilla and

Amcehuy but globular in the other freshwater Rhizopoda. The
author first pointed out their nature and development in Spongilla
in 1848, and a repetition of the experiments which led to this con-

clusion has been followed by the same results. In Spongilla they
are contained in globular transparent vesicles in the seed-like body
or capsule, and each of these globular vesicles, at an early period,
has been found to possess all the characters of an Amoeba in the

same condition about to become capsuled; so that the seed-like

bodies of Spongilla are but an aggregation of ova-bearing sponge-
cells, enclosed under one common covering. In Euglypha the ovules

are globular, and appear around the capsule of the nucleus, not

inside it. At an early period, in Spongilla and Amoeba^ the ovule

consists of a discoid, transparent capsule, lined with a film of semi-

transparent matter, presenting a glairy, faint greenish-yellow colour ;

the latter afterwards becomes more opake and defined, and subse-

quently, in the course of development, may present a central pellucid
circular area, in the midst of which is a minute, faint yellow body ;

the sarcode then becomes developed, its granules appear, and the

ovule becomes more or less polymorphic, while the central body of

the pellucid area seems to originate the nucleus. Such are the

changes observed in the development of the ovule of the freshwater

Rhizopoda. Similar ovules also occur in Astasia and in Euglena.
When the capsule of the nucleus has been present in an Amoeba
filled with ovules far advanced, it has appeared enlarged, and the

nucleus hardly perceptible or effete.

Spermatozoids 1—This term is applied provisionally to the granules

developed from the nucleus, for it not only would appear that in

Spongilla^ Amoeba and Euglypha this development frequently occurs

without the most distant sign of the presence of ovules, but in Eu-

glypha it is seen to occur both separate and together ; that is, the

granular development is sometimes present when the ovules (all of

the same size and five times the diameter of the granules) are also

present around the capsule of the nucleus ; so that if the granules

passed into ovules, the latter might be expected to be present of

different sizes, which in fact is the case in Spongilla and Amoeba.

Impregnation.
—Although the congress of two individuals in

Amoeba and Euglypha has frequently been seen by the author, yet it

is not uncommon to witness three and sometimes four of the latter

adhering together by the heads; and whatever bearing this may
have on generation, the ovules and granular development of the nu-

cleus are not preparatory to this act in Euglypha, but subsequent to

it. Should these granules hereafter be found to have a fertilizing

influence over the ovules, the process may be extended even to Cla-

dophora among the filamentous Algse, which, consisting merely of a

layer of nucleated cells within one large cell, would not appear to

require any more organs for reproduction than these cells themselves

possess ; and among the Diatomeee and Desmidiese and filamentous

Algae, such granules presenting a motion distinct from that of the
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molecules of Brown, are commonly seen, and have been thought by
many to be reproductive organs.

In conclusion, the author adverted to the intimate resemblance

which existed between the organisms of the animal and vegetable

kingdoms at these parts of their scales respectively, insomuch that

they would appear to diverge from one common point, at which

would stand a being neither vegetable nor animal. Spongilla ap-

peared very near this. The author had found that this organism,
towards the end of the dry season, developes almost as much starch

as plants, yet there is not a particle of starch to be found in the

composition of its capsule and ovules. It subsists on nutrition

brought into its cell through endosmosis, yet there is no trace of

cellulose in its cell-wall. It is endowed with polymorphism ; but

the protoplasm of the cell in many plants, to say nothing of Algae,
has as much, though it cannot move beyond the cellulose covering
in which it is incarcerated any more than the sponge-cell while the

latter is enclosed en masse within the general pellicula. It is true

that it possesses the vesicula, but Cohn has shown that this exists in

even some of the swarm-cells of Confervce, It is not impossible,
from the great plurality of the vesiculcB in the Rhizopoda (in which

class Spongilla should be included) and the activity with which they

perform their peculiar function, that the excretory currents of the

canals should be thus produced. Mr. Bowerbank had discovered

cilia on them to assist in this office, but zoospores move about by the

aid of cilia, and in the spore or macrogonidium of (Edogonium
these are very numerous. The granules of Spongilla contain a yel-
low colouring material, like endochrome, and when Spongilla becomes

green, it appears to be caused by a deepening of this colour. So that

after all, the difference between the lower organisms of the animal

and vegetable kingdoms becomes so slight, that, as Nageli and Cohn
have observed, chemical reagents alone can determine the point ; and
even then, the transition, in some of them, of one vital product into

another during the cycle of their existence, makes them, according
to this test, at one time a vegetable and at another time animal ;

until, it seems, that there must be a point at which both are equally
combined.
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Characters of six new species of the genus Thamno-
PHiLus. By Philip Lutley Sclater, M.A.

1. Thamnophilus transandeanus.

Supra niger ; subtus albus ; tectricibus alarum superioribus et

caudcB inferioribus nigris albo terminatis ; cauda nigra rectri-

cibus duabus utrinque extimis macula parva terininali alba.

Long, tota 8*1, alee 3*7, caudaj 3-2 poll.

Hab. in rep. Equatoriana, Guyaquil. Mus. Brit.

Obs. Similis Thamnophilo inajori, sed tectricibus subcaudalibus

nigris albo terminatis et rectricibus non albo guttatis.


